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Project Goals

• Assess impacts on California Agriculture 
of a specific change in the climate

• Approach
– Estimate how weather and climate affect 

profits in California agriculture
– Use two forecasts of temperature and 

precipitation changes anticipated this century
– Simulate the effects of two climate forecasts 

on profits in California agriculture
– Examine overall as well as for specific crops 
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Scenarios (from IPCC/SRES)

• Downscaled to county
• A2 – business as usual
• B1 – more moderate change in climate
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Predicted Change, Annual Degree-Days
(% Change in 2070-99 relative to 1950-2005)
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Predicted Change, Annual Precipitation
(% Change in 2070-99 relative to 1950-2005)
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Methodology

∑
=

++++=
K

k
ctkctkcttcct WXy

1
   )1( εβθλα

Model 1:  Effect of weather on ag profits:

c – county
t -- year
y – profits (revenue less costs)
α – county fixed effect
λ – year effect
X – non-climate land characteristics
W – weather
k – index on types of weather statistics

To estimate:
α, λ, θ, β
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Methodology--cont

Model 2:  Effect of weather and climate on ag profits:

c – county
t -- year
y – profits (revenue less costs)
α – county fixed effect
λ – year effect
X – non-climate land characteristics
W – weather
C – expected climate (30 year average)
k – index on types of weather statistics

To estimate:
α, λ, θ, β, δ
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Total Impacts
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Data—all at county level

• Farm revenues, expenditures and profits
– Census of Ag – 1987, 1992, 1997, 2002

• Crop Production and yields
– County Agricultural Commissioners Data 

• Soil Quality Data
– National Resource Inventory (NRI)

• Historical Weather Data
– National Climatic Data Center 
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Summary Stats
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Specific Crops
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Weather and Climate

• Degree-days
– 8oC base
– 32oC ceiling

• Precipitation
• Climate Expectations:  Average weather 

over previous 30 years
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Country Level Summary Stats
Average Weather Realizations 
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Degree-Days: A2 and B1 Scenarios
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Precipitation: A2 and B1 Scenarios
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Estimation—annual weather & climate
Equation (1) -- weather only Equation (2) -- weather and climate

Models (1) (2) (3) (4) (5) (6)
Weather Variables
 Degree Days 0.1100 0.1000 -0.0100 -0.2500 0.0630 0.1809

0.0280 0.0790 0.0530 0.3229 0.0360 0.2327

 Degrees Days Squared --- 0.0001 --- 0.0392 --- -0.0210
 (x1000) 0.0157 0.0527 0.0400

 Precipitation -2.6000 -6.2190 -2.7900 -5.4160 -2.1700 4.7170
  0.7100 2.0420 1.2400 2.7179 1.2300 2.1400

 Precipitation Squared --- 0.0250 --- 0.0230 --- 0.0234
  0.0135  0.0168 0.0130

Climate Variables
Degree Days --- --- --- --- 0.0566 -0.0510

   0.0370 0.2685

Degrees Days Squared --- --- --- --- --- 0.0180
(x1000)  0.0466

Precipitation --- --- --- --- -0.5100 -3.9700
    1.1020 3.7570

Precipitation Squared --- --- --- --- --- 0.0161
   0.0199

R-squared 0.458 0.466 0.866 0.867 0.463 0.476

Controls Linear Quadratic Linear Quadratic Linear Quadratic
County Fixed Effects No No Yes Yes No No
Year Effects Yes Yes Yes Yes Yes Yes
Soil Characteristics Yes Yes Yes Yes Yes Yes
# explanatory variables 13 15 71 73 16 20
Observations 232 232 232 232 232 232
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Annual Degree-Days vs. Profit/Acre
(Weather only)
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Annual Precipitation vs. Profit/Acre
(Weather only)
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Predicted Impacts: A2
(Model 2—weather and climate)
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Predicted Impacts: B1
(Model 2—weather and climate)
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Crop-Specific Profit Changes
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Conclusions
• Climate change may result in increased total ag 

profits in state
– Caveats:  holds prices and water availability constant

• Profits for some crops may rise or fall 
dramatically
– Profits from table grapes for instance negatively 

impacted
• Continuing work

– Seasonal weather model
– Expand Dataset
– Refine functional form
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